The primary objective of this survey was to investigate the prevalence of insomnia among anaesthetists in Hong Kong. The use of sleeping aids, factors associated with insomnia and the effect of insomnia on work performance were also studied. We surveyed all locally registered anaesthesia specialists and trainees by post. The response rate was 50%. We found that the prevalence of insomnia among the respondents was 22.4% (95% confidence interval 16.7 to 28.1%). Insomnia was positively associated with the number of on-call shifts per month (P=0.002) and poor relationship with supervisors (P=0.009). Alcohol was the most frequently used aid to assist sleep, followed by zolpidem. The majority of respondents using sleeping medication obtained the drug over-the-counter, by self-prescription or prescription by colleagues. Only 4.3% (95% confidence interval 0 to 10.2%) of respondents suffering from insomnia had formal medical consultation for sleep disturbance. Insomnia was associated with increased subjective sleepiness at work (P=0.007) and subjective decline in work performance during both daytime (P <0.001) and night-time (P <0.001). However, it was not associated with the tendency to fall asleep at work. The results of this survey suggest that insomnia is a common problem among the anaesthetists of Hong Kong. By restricting the amount of on-call duty and improving relationships with supervisors, the prevalence of insomnia may be reduced and the quality of patient care improved.
The prevalence of moderate to severe insomnia in the general adult population has been reported to be 10 to 48% [1] [2] [3] [4] . However, the prevalence of insomnia among physicians is less well known. Sleep disturbance may be higher in medical professionals because of high work-related stress 5, 6 , demanding training programs and the need for on-call duties [7] [8] [9] . Night shifts and on-call duties have been shown to increase the risk of sleep disturbance due to the disruption in circadian rhythm, including circadian phase shifts and nocturnal melatonin suppression 10 . Previous research on sleep disturbance in physicians had been focused on sleep deprivation, which is different to insomnia.
Chronic insomnia is a well-known risk factor for major depression, automobile accidents, increased alcohol consumption and also daytime sleepiness 1, 11 . Disturbed sleep also increases the likelihood of unin-tentionally falling asleep at work 12 . The sometimes repetitive nature of the anaesthetist's role during an uneventful surgery may further the impact of impaired sleep on performance. In 1995, the Denver Post described the death of an eight-year-old patient in the operating theatre, where the anaesthetist had literally fallen asleep 13 . The role of the anaesthetist during surgery is critical. Alertness, vigilance and rapid response to clinical crises are key for a safe and competent anaesthetist as critical events often occur suddenly and unexpectedly. Poor sleep quality is a major concern because it not only adversely affects the physical wellbeing and career development of the anaesthetist, but more importantly, the safety of their patients.
In this survey, we investigated the prevalence of insomnia among anaesthetists in Hong Kong and attempted to examine factors that may predispose anaesthetists to insomnia. We also reviewed how anaesthetists manage sleep impairment and whether insomnia has any adverse effects on performance.
MATERIALS AND METHODS
This cross-sectional study was approved by the Joint Chinese University of Hong Kong-New Territories East Cluster Clinical Research Ethics Committee
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Anaesthesia and Intensive Care, Vol. 41, No. 6, November 2013 (CREC Reference No: CRE-2010.549). Cochran's formula for categorical data and Cochran's correction formula were used to estimate the sample size 14, 15 . Assuming a 20% prevalence for insomnia with reference to previous studies [1] [2] [3] [4] 18, 19 , a minimum sample size of 168 was required for an alpha level of 0.05 and an acceptable margin of error of 5%. Subsequently, we performed power estimations for some of the major variables: the number of nights on-call and the relationship scores with colleagues and supervisors. The power ranged from 93.8 to 100%, given a sample size of 204 subjects in our study.
All practising anaesthetists in the public and private sectors in Hong Kong, including specialists and trainees, were invited to participate in the survey. A questionnaire was initially sent to eligible subjects by post in May 2012. A letter was attached to each questionnaire inviting the recipient to participate in the survey. Information regarding the voluntary, anonymous and confidential nature of the study was also provided in the letter. Informed consent was implied when the respondents returned the completed questionnaire. Participants were instructed on how to complete the questionnaire. They were asked to return the completed questionnaires by post in a self-addressed, prepaid envelope as soon as possible. A reminder was sent to all eligible subjects four weeks later, regardless of whether they had returned the completed survey. Questionnaires received over the eight weeks following the initial mail out were included in the study.
Questionnaire
The questionnaire consisted of four parts. Part 1 collected data on background variables including demographic information, health behaviour, medical history, work conditions and sleeping environment; Part 2 investigated the respondent's sleep pattern in the preceding four weeks; Part 3 collected information on drugs used for treatment of insomnia; and Part 4 evaluated the presence and impact of daytime sleepiness, also in the previous four weeks. The questions regarding sleep disturbances in Part 2 were adapted from the Karolinska Sleep Questionnaire 16 .
Definition
In our survey, insomnia was defined as having at least one of the following sleep problems at least three nights per week in the preceding month, together with daytime consequences (Diagnostic and Statistical Manual of Mental Disorders, fourth edition, criteria for insomnia) 17 
Statistical analysis
Statistical analysis was performed using SPSS for Windows 16.0 (SPSS Inc., Chicago, IL, USA). Descriptive data were presented as means or percentages. Univariate analysis, including Chisquare tests and Independent t-tests, were used to examine factors associated with insomnia. Factors showing statistical significance (P <0.05) from the univariate analyses were included in logistic regression analyses using a backward stepwise method to identify potential predictors for insomnia with a twosided P value <0.05.
RESULTS
A total of 562 eligible anaesthetists were identified and invited to participate. We received 280 responses (response rate 50%) over a period of two months. Seventy-six responses were excluded due to the presence of medical conditions that may influence associations between work-related factors and the risk of insomnia (e.g. mood or other psychiatric disorders, chronic medical illnesses, drug abuse and chronic pain). The remaining 204 cases were analysed. Overall, 54.4% of respondents were male and 45.6% were female; 24.5% of respondents were aged between 20 and 30 years, while 32.8% were aged between 31 and 40 years, 20.6% were aged between 41 and 50 years and 22.1% were aged above 50 years; 31.3% and 68.7% of respondents were trainees and specialists, respectively.
The prevalence of insomnia and the use of sleeping aids
The prevalence of insomnia among respondents was 22.4% (95% confidence interval [CI] 16.7 to 28.1%). Non-restorative sleep was the major symptom (18.6%; 95% CI 13.3 to 23.9%), followed by difficulty initiating sleep (5.9%; 95% CI 2.7 to 9.1%). Difficulty maintaining sleep was the least frequent symptom (4.4%; 95% CI 1.6 to 7.2%). Thirty-one respondents (15.2%; 95% CI 10.3 to 20.1%) had used sleeping aids in the past four weeks. Alcohol was the most frequently used aid to assist sleep (nine respondents). Other agents that had been used included zolpidem (a non-benzodiazepine hypnotic of the imidazopyridine class) (7) , benzodiazepines (5), chlorpheniramine (an anti-histamine) (5), melatonin (4) and herbal rememdies (including both Chinese and Western herbs) (3). However, only a minority (8.3%; 95% CI 0% to 19.3%) of respondents obtained the drugs via formal medical consultation. Most obtained sleep medication via prescription by colleagues (37.5%; 95% CI 18.1% to 56.9%) or acquired medication overthe-counter (45.8%; 95% CI 25.9% to 65.7%). Some respondents obtained drugs via self-prescription (8.3%; 95% CI 0% to 19.3%). Among the 46 respondents who reported insomnia, only two (4.3%; 95% CI 0% to 10.2%) had sought medical advice.
Factors associated with insomnia
Univariate analysis showed that insomnia was associated with some lifestyle, demographic and work-related factors (Tables 1 to 3 ). These risk fac-tors included younger age, trainee status, fewer years of experience, longer work hours, more night on-call duties and poor relationship with colleagues and supervisors. However, when these factors were included into the multivariate logistic regression model, we found that only the increased nights oncall (per month) and poor relationship with supervisors were significantly associated with an increased risk of insomnia ( Table 4 ).
The association between insomnia and performance at work
Four aspects about work performance were examined. One hundred and eighty-seven respondents (91.7%; 95% CI 87.9% to 95.5%) had 40 .1%) had fallen asleep unintentionally at work at least once in the past four weeks. The Mann-Whitney U test showed that insomnia was positively associated with sleepiness at work (P <0.001) and that such sleepiness had affected respondents' perceived daytime (P <0.001) and nighttime work performance (P <0.001). On the other hand, no significant association was found between insomnia and falling asleep at work (P=0.222).
Sleep duration
The duration of sleep was estimated by the number of hours between bedtime and rise-time, subtracted by the self-estimated sleep latency. Respondents who did not suffer insomnia slept an average of 6.7 hours (standard deviation [SD] 0.8 hours) per day; 26 minutes longer (P=0.004) than those with insomnia, who slept an average of 6.3 hours (SD 0.9 hours).
DISCUSSION
In our survey, the prevalence of insomnia among anaesthetists in Hong Kong was 22%, which is within the range of insomnia found in the general population both in Hong Kong (12% to 39%) 18, 19 and in other countries (10% to 48%) [1] [2] [3] [4] . Nevertheless, since this represents more than one-fifth of respondents, and given that insomnia may affect the vigilance of the anaesthetists and therefore the quality of patient care, it is worthwhile to investigate the condition further in order to understand its potential adverse effects and to look for possible solutions.
Consultation and treatment for insomnia
Only 4% of the respondents with insomnia ever consulted a physician for the sleep problem. This proportion was much lower when compared to the general population. Ohayon et al found that 30% of the general population had consulted a physician for insomnia in Italy 3 , while in a study from Canada 42% of insomniacs had consulted a healthcare provider for insomnia 20 . A number of reasons may account for the reluctance of anaesthetists to seek medical advice as compared with the general population. Being medical professionals themselves, they have, or think they have, better knowledge of health-related issues than the general public. In addition, anaesthetists usually have a good knowledge of pharmacology and the use of sedative medications. As a result, they may tend to treat their own sleep problem with drugs. Some anaesthetists may also regard insomnia as a personal failure by linking it with failure to cope with stress, and making a formal consultation may be considered an admission of their own failure. They may be embarrassed to admit the problem, especially in the presence of another healthcare professional. The convenience in obtaining hypnotics or drugs that have sedative properties by self-prescription, prescription by colleagues or as over-the-counter medications may also contribute to the lack of motivation of anaesthetists to consult a medical expert for insomnia. In Hong Kong, it is still easy to purchase sleeping pills from pharmacies without prescription. Self-medication and requesting colleagues to prescribe medication is very common among the doctors working in hospitals in Hong Kong. Moreover, there is no structured general practice service in our locality that can provide holistic care to a person suffering from insomnia. All these factors may have contributed to the reluctance of the anaesthetists to seek formal medical care.
Despite the low incidence of proper medical consultation, only a small proportion of respondents used alcohol (4%) or medication (12%) to manage their sleep disorder. This was in contrast to the common use of alcohol and medications for sleep disturbance in the general population reported in other countries 21, 22 . The infrequent use of alcohol in aiding sleep was consistent with the lower popularity of alcohol drinking in the general adult population of Hong Kong (alcohol consumption per capita=2.6 litres) compared to Australia and the European region (alcohol consumption per capita=10.0 and 12.2 litres, respectively) 23, 24 . However, this aspect of Hong Kong Chinese culture is worth noting, as wine consumption is generally increasing locally. There was a concern that the drug-seeking behaviour of anaesthetists may be different from the general population or other health professionals because of their knowledge of pharmacology and the ease of access to the prescription medications used to treat sleep disturbances. Previous reports have also found that drug addiction was more common among anaesthetists compared to other physicians [25] [26] [27] [28] [29] [30] [31] . However, these concerns did not seem to be major issues in our respondents. Nevertheless, benzodiazepines and anti-histamines with long elimination half-lives can lead to daytime sleepiness, cognitive impairment and impaired co-ordination 32 . The effect of zolpidem has been demonstrated to affect driving performance 5.5 hours after ingestion 33 . Despite these concerns, there is no evidence to suggest any association between the use of sleep medication by physicians and the occurrence of medical error thus far.
Insomnia and sleepiness at work
Lindfors et al have previously reported that 27% of Finnish anaesthetists had fallen asleep while oncall 5 . In our survey, about one-third of the respondents claimed they had fallen asleep unintentionally at work. Previously reported risk factors of falling asleep unintentionally include having disturbed sleep, undertaking night/shift work, being of higher socio-economic status, being male and being a nonsmoker 12 . In addition, the long duration of some operations, the high vigilance required for monitoring the patient and the monotonous nature of the work may predispose anaesthetists to sleep. Crisis situations that occur intermittently and unexpectedly may, on the other hand, create stress and fatigue, both of which contribute to the risk of falling asleep unintentionally at quieter times during shift work. In our survey, however, falling asleep unintentionally was not associated with insomnia, nor was this associated with any of the demographic, lifestyle and work-related factors investigated in this study.
Respondents with insomnia slept less than the good sleepers (6.3 vs 6.7 hours, P=0.004). Interestingly, even respondents who did not suffer from insomnia appeared to sleep less than the general population in Hong Kong (male 7.0 hours; female 7.3 hours) 18 and Finnish anaesthetists (7.0 hours) 5 . However, the adequacy of sleep cannot be simply interpreted from the absolute hours of sleep because individual sleep requirements vary greatly. In contrast, sleep deficit or deprivation, which is defined as the subjective sleep need minus the sleep duration, may be a better indication of the adequacy of sleep. In our study, respondents with insomnia had a significantly greater reported sleep deficit (mean 1.6 hours, SD 1.3 hours) than those who were good sleepers (mean 0.7 hour, SD 1.0 hour) (P <0.001). These figures suggest that respondents were sleep-deprived in general, but the extent of sleep deprivation was more severe among respondents suffering from insomnia. Sleep deprivation may explain why some respondents fell asleep unintentionally at work, whether they had insomnia or not.
Numerous studies have linked sleep deprivation and fatigue with medical errors or decline in clinical performance [34] [35] [36] [37] [38] . A sample of anaesthesia-related deaths in France showed that 2% (9/419) were possibly fatigue-related. Major health authorities worldwide have acknowledged the importance of preventing fatigue to enhance patient safety. Studies comparing sleep deprivation in doctors from different specialties and reviewing specific factors that may affect each specialty would be useful.
Factors associated with insomnia
The number of nights on-call per month and the self-rated relationship score with supervisors were independently associated with insomnia. Nights on-call disturb sleep habit by disruption of the circadian rhythm and increasing exposure to stress. Lindfors et al found that 16% of Finnish anaesthetists needed sleeping medicine the day after on-call, but only 5% needed medication while on vacation 5 . In this group of Finnish anaesthetists, being on-call was one of the most stressful individual items. Another study of 240 physicians in Spain demonstrated that stress and irregular bedtimes may contribute to insomnia 39 .
Clinicians are inevitably exposed to stress in their work, but momentary stress is probably higher for anaesthetists compared to other medical specialists. Studies on suicide and stress levels of anaesthetists suggest that these professionals may be more adversely affected by work-related stress than other medical specialists 5, [40] [41] [42] [43] [44] [45] . A study of anaesthetic trainees in Hong Kong and Victoria, Australia, previously reported that the major sources of stress for trainees came from extremely ill patients and unexpected, difficult situations. These situations may arise more frequently during nightshifts, when assistance from supervisors may not be immediately available 46 .
Differences in on-call roster systems may influence the impact of nights on-call. Apart from the frequency of nights on-call, the workload and duration of on-call duties may also determine the degree of stress induced. In Hong Kong, most trainees and specialist anaesthetists in the public sector work a 16-hour on-call shift during weekdays and 24-hour shifts on Saturdays, Sundays and statutory holidays. In general, on-call workload at local medium-sized to large hospitals is usually constant and continuous during the shift. Regarding the results, the impact of on-call work could be greater for anaesthetists in Hong Kong, compared to those working in Australia, the United States and the United Kingdom. In the local private sector, however, the work pattern is different and may be more favourable. Interestingly, respondents in private practice appeared to have a lower prevalence of insomnia compared to those in the public system (14% vs 25%), although the relatively small number of respondents working in the private sector did not allow a valid statistical analysis.
Anaesthesia and Intensive Care, Vol. 41, No. 6, November 2013 The majority of anaesthetists in Hong Kong are Chinese. A key component of Chinese culture is respect for seniority and hierarchy. The authority of a supervisor may suppress the opinions of a trainee and create discontent. In contrast, Western culture values individual initiative and expressiveness. Therefore, the impact of poor relationship with supervisors on the trainees and young specialists could be greater in Hong Kong than in Western countries. We also analysed whether trainees and specialists shared similar relationship patterns with supervisors. Although the mean relationship score with supervisors is higher (i.e. better relationship) in respondents without insomnia in both trainees and specialists, the difference is only statistically significant among specialists. The results may be biased by the relatively small number of trainees who participated in the survey.
We believe that our sample was typical of the population of anaesthetists in Hong Kong. First, the response rate of 50% is high for a mail survey. Second, when we compared the distribution of age, gender and professional status of our sample to the corresponding characteristics of the population of registered anaesthetists in Hong Kong (Table 5) , we found no statistically significant difference between the two groups. It is also possible that our results may be generalised to other countries, because insomnia is a universal problem and the nature of work and training systems for anaesthetists share many similarities in different countries. Nevertheless, caution is needed when the results are applied to other localities where the culture and roster systems are very different from those in Hong Kong.
Limitations
A response rate of 50% is generally acceptable for a self-report survey by mail. Since the survey was anonymous, it is not possible to verify the accuracy of the information. In particular, the questionnaire contains some sensitive questions, including history of psychiatric illness, drug abuse, use of sleeping medications and falling asleep at work. As a result, under-reporting of these conditions was possible.
Despite there being no direct evidence from our study to show the extent of recall bias of respondents' self-estimation on sleeping information (their usual bedtime, rise-time and sleep latency), the sleep duration was likely to be underestimated. Several previous studies show that those with insomnia tend to underestimate their actual duration of sleep 47, 48 . We have taken into consideration the major confounding factors (age, sex, coffee consumption, tea consumption, smoking, alcohol consumption, frequency of exercise, sleeping environment, marital status and the presence of physical or psychiatric conditions) when examining the association with insomnia. However, due to limitations in power, it is possible that the significant differences of these confounders, if they existed, could be missed. Also, the large number of multiple simultaneous comparisons could increase the chance of a type 1 error. There may be other confounding factors that are technically difficult to measure (e.g. family relationship and leisure).
CONCLUSION
Insomnia is a common problem among the anaesthetists of Hong Kong. Sleep disturbance is related to higher frequency of on-call duties and poorer relationship with supervisors. Insomnia resulted in increased sleepiness at work and a subjective decline in work performance. A small proportion of respondents also had the problem of falling asleep unintentionally at work. While this was not directly associated with reporting insomnia, it may be related to chronic sleep deprivation and the sedentary and repetitive nature of some anaesthesia workloads. In our survey, alcohol and sleep medications were commonly used to assist sleep and few respondents sought proper medical advice.
Anaesthetists should be aware that insomnia is a common problem that may affect their health and therefore quality of patient care. Education regarding chronic insomnia, such as prevention, diagnosis, consequences and treatment options, needs to be reinforced. Adequate resources should be allocated to support the management of chronic insomnia. The number of nights on-call should be reduced where possible so as to reduce the adverse effect on the circadian rhythm and decrease the stress related to nights on-call. The nature of anaesthetic work may also warrant greater support during a busy shift, with breaks designed to enhance alertness and speed of response. Strategies to promote good relationships with supervisors may also help reduce the problem of insomnia among the trainees and young specialists.
ACKNOWLEDgEMENTS
This study was supported by a research grant from the Society of Anaesthetists of Hong Kong, to whom we are grateful for supporting this survey. We also thank the Hong Kong College of Anaesthesiologists for their assistance with the survey.
